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Abstract

The high volome of today's remotdly sensad Bath Scence data
TS @ Mg Mot to miminize Sie awonnt of data
deBveral o fie avdwser. The goalis to getusas aayting fige
neal but wofimg By dmt nand.  Cue way b decrease the
amount of wameaial dat delvered is b furerse pasal sach
acaumey. Uiframatdy, fie most whminous datt, ordinl
sunfh duta, is abo the most diffenl & no patial savehes
ou. Twree ransomably acarate mams for spasially sawching
orfiml sunth dom are: maods anpbyig bokp labls,
mefods aploying ordit wopaguaes, aud dackouck ordit
searcimg This papar ouflines fiese foree npes of mathods md
dincuses semne af fueadumanges aud disadvmage of each.

Introduction

Maty saellites cicle the ghibe, catinously maging ad
colleding Eafh Sciance data. Thess ridbore of remotely sersed.
data, which wrp aronul ad aond te By e called
vl For cawariawce, fhe contions swafhs are split o
iretiwicial oobits fht begm ad end where the satellie ooeses
‘the equator from senafh to norf. Typical polar cibiig satellite
{meming fheir oibis g neary over eady pole ) will wise 14 1o
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The idea belund lodayp tble mefhock & fat wie spadalseardyof swathdata & diffinnk spatial seardy of offer meas, of a differert spatial type. 3. So.ifwe can cowert the swafh Ito analler e

At are easier to wrod vl fhe poch!
mterest. Spatial sardh of the data is then med o aseardyan e set of IDs.

ke is more manwgedhle . The actual satial seardh becomes aprelininary serdy on e smadler aeas 1t loolop table, whidy rehmre area IDs St matclthe area of

The Worldmde Peference System (WES-1 & WES-2)usedby Lavise 5 one sachmefhod [5]. WES-1 and WES-2 are austom coodmate systems based an vkt obits . For WES-1 252" ‘pﬂ\s e

defined fhat correlate with fhe 253 artts mtle 18-dry Tepeat cyck . Thery eachpath isbrakan 1to 42 “tows " Yhat each represent 35 secandk, ot dbont. 145 degrees, of covernge inthe path. Th
62496 measto seardion fhe bdaptab e avd eadh Tadst scane i fhe fwantory & tagged wiflythe path ad row coondivates & covars . The path avd 1w coomdnute system is similarly defmed

yiekds
for WES-2 based ana dorter 16-duy Epeat oycle

The Fominal Ortdk Spatinl Baat (MOZE)scleme nsed by FMAS A's Birfh Obsew ing System (EOS | & an atempt to extandtle WES cancept to otler stellies awd otler sawors [1]. Forsate i wilort
aeate 360mommal abrts, aeper degree, called “tacks ™. Eachirade willthenbe rdcen 1o 36 " blodes ™ fhat

awell defmed avd aforced rgpedt cycle. a typical i lemard san of NOSE will smply

Backtrack Orbit Searcl

The Badstrack Oibit Search Algribun (B OSA) & omraly i use atfe Notiooul Snow and Ie Dita ety
(MSIDC) we MASA'S BOS GlRarhgHose (ECHD ). The iden biive backtradk ovtit sech s tht wile spatial
serdh of swatldata & diffiout 1 ganeral, Buflh Sciace swafh dita lns aromber of characteristics fhat malce fhe
tasde  dot easier. Rmmlysq\seddntuvahnblemEhnl\scmmbecmse 1 & frequert regilar, mud global Far

eachrapresents daut 3.7 minttes, o7 10 degrees, of covevnge inthetrudk. Thib schems yields 12960 swaller reastn semchonin fhe balop table ad each grovile 1 the i antory & ngged wihuthe

track e blods coomdites & comers .
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Figurel Beonsehof WRS and NOSE fabove) redy on austan ¢ cordimete systens darived fram fhe orbital dharscteristics of fhe eutdlite smd fhefidd of view of fhe semer, they unl\lp Thdng

sesor spedfic shanes. Thismneas the wad: imotvedin arenting #he bodorg tble in thefist phuce Tos to T
i eant sutdlite.

ek , and sanelimes evenfor

doivg Euth Srience, scistists have mirtsres i kespingthe dia o consitat aspossile. Amag
oﬂ\enlms it means theywat the smwsortoluare o castat fiel] of viw . An sy waryto acconplsh fat & o
prt e sate Tike i o v oobit. For fls reason (v others | all Ewfh Science sateTites are ioa drodar ot

The Badetrack: Oibit Search Adgrribm [4] evpileds fhis fact to greathys implify the cibt modeTby jut modelg an
orbi as agrea ciclevnde whichthe Eufh rotates . The simphiciy offﬂn model allows bacldrack tobe more
efficiet thaorbi propagator methods_widy % iuplifier] bt modsl
Telies on oy fhree paremeters: fuclinatio perind. a\dmﬂﬂ\wﬂl\ 11\2 w:\nv:yoﬂl\e method depends m the
stibilityof thosetlmee pammeters orerthe 1ifs of the sawor.nt there i ako asdentfic itaes Tkedingioee
P . 50 ey g Ly stity Teasa orfie data arant vsefil.

Asthe rame fmplies baderacd wods by traceg fhe orbd badewamds . Baddrads starts wihy e area of Tterest ad
amuswrers the question T oxder for fhe sevsor to Tave sean fiis are, where st the satelitehae oossed fhe
eqator?”” Thare & 1o tine depandance_sothe speed of fhe aleprilm is Trieperdat of the time rage searhed.
There & 10 ommilaive arorbecake baddradebadesup & most one abi. Thers istoperformance it from nsng a
lodiap table becaise baddrade caloulatesthe actual equanrial anssig ragg . A, the sibsequat seachis a
siugle_fist. bonkamsearduantlut oossing T rafherthen atet search an Ds. S belowr is ane s serch
statement for 20 year"s worth of AVHER data.

15 aibits per day. with sach artit comprising mmy megdytes
of data. I gneml. aity a fewr of these cobis will corer a
Teseardier’s scly area. Eafh soadists recuestivg data need
some means to fivd fhese matcdag orbis . To add fhe researduer,
‘most dta prochacers prowide spatial search of the Ir ow antory .
Loday tlle schemes all require some prepmocess igof the data to detenuine whidy IDs eadvgranile nnthe iwatory douk] betaggedwil. Butfhe mandiadratage sboth aco ad pafonnance
;‘;{?iwﬁgﬁd;ﬂ‘&?ﬂgﬁaﬂﬁm s\nﬁrp_,mlns a\awI::l‘me nfhat fae mmns‘t.‘ﬁwccll:ro]ledlﬂnvmnﬂ\este]]g:npmal}'cuor?ned S0, evenwiy mly 152 ﬂ\-‘;ﬁmqu et ..E.....a
Gescrpem of e coversd aren, T Doruatimy ¥ vawly  (300°053=)1 43 degrees e ok evpect. Moreow e pafimuance 18 wsocited saardn can oftanbe amided because Tmyd users hume become so
Comprted upan ingest it the ditibase . The simplst mdmos Aoy d WES sdeme id Thdiectly an e pafly audioer coomiates fey already loow o:nerﬂmr wrea of Mkerest.
ol spaial sardhnethod & to define both seach aress and Satelties i lesstighdly cnrolled cibis it rely o fhe mors ganeral HOSE sdwme or scheme . Wi vl extbit s
data coverage arees as ltdude, nginde ) bomding limited to 1degree, or 1111an at fhe equator. Greater acomacy mqaies alager bolayp tale, wdvich finther degrades performance
bones om a flat Eath. Latide and lacghade 15 a common 4 AR i i i y . .
epatinl referance stem for the Eath aud all swathy deta sems There are schemes fwt1ee bins of varidble size_Tierachical vesting. ad more efficient seardimethods, for eemple, Demg leys, Morton codes, B-trees, sperical quad-rees, ete _ wiich mrypartialky
shoar be ity it ts e, (ATl mefhods discussed here ire mitigate fheperformance issues . Homerertliese schemes require the swafh covamge to be comgated effhertbey uthnﬂn(bulmnnnloﬂ:L ororbit propagitor. We lume already disomssedthe
problems wilitle It pbonding bok. Once yowluwe fovd a nominal ovbi o defined fhe co erge with ay abitpropgor. as we dullsee, i's 1o Jnger maen couparionprolen.

projedion namml.) A Lty bandre bow somplifies g
Orbit Propagator Methods

search becase each aren ca be coupletsly firrpg iy
four mumnbers ad area intercectione can be cetermined by

AP Csety o e il Al Ot praggton hure bean uul\dﬁm'q\\te avinlebecaseﬂ\qm\seﬁ\lﬁurmm thamyjiet goatial seavdy. They are primarikrused to s inplytrads mdpredit sate Lie movemerts mliig fem for

searth pIposes om fhat. Systems fhat mspatial seachinchade: NN AAS Congrelersie Lage Ay data Stepamddp System | CLASS), The Thiversity of

Wisomsine Madison's Ma cmnpterlmme Dmm:(ss stm(m).mﬂ The WRdversity of Alsbama-Enstwifle’s Jpace Tine Toakit (STT)

it tonlen,
The popiarty of this method is wdasaddble becaise ns
ensy to mplawert wel suficiert for most Juupases. Cibital
swtl datais o dfitoal
The idea belidnsing o propagator mefeds for spatial seachis that while patin] seardy of swfh data & diffion. temporal searchiat. Ok piopagatons woids by g anothi modelto d
‘wihenthe satellite was overtle area of atarest [1]. Givaiatime rge for e seardh fhe propagata will 2atialize wifh o ephemers fle that defimes evad postin, peed, ad heading of the satellie mror
tatle st ofthetime rage . The propagatorfhen gpivs fie mode] forsram to predict whvan fhe sevear sawr five aven of interest. frvy omuilatire ey & cazededby perdically re-intinlining fhe system.

Asingk abi swaih fiom a sensor with & sufficiathy wide ﬁel‘l
of view can easily cover all kimhades aud all kngholes wule

‘wihloowan ephemenis data. Cansequanttythe spatial seardh & tmed into a temperal seardy and siwce fhe tenporal coverage of each granik & alredy i fhe v atory tabile ro database dunges are
Tepred.

coverig auly a auall portimn of the Exth. Spatinl seardy of
orbital swath data Tequirss special mefius to acomately and
efficiatty compame search aeasto datn covemge aeas.

Omce amob propagator is Tt egrated T a system fhe addition of new saellites, mdnew sanaoms, & relitively ey Becaxe theyuse adiunl giemerk data and rend; icatically. odhit

can ke quie acnrate. Becare they tm patial ssarch ivo tenpoml seardy, odbit propagatars are Heally suked forise 1 comidat sewdh. A, bothile work of the propagator ad the mbss:[um
seardy are fust vcnagh for short time Tavges flt performarce & vt andsae,

Thie main d age of crbk prop wfhodk & it performance i iwersely relnte dtothe time Tvge sewched. Brf sciatits stying climate chage are afteninterested i1 datn ouer atime g
of several yeans or evan derades md ot thesetime scales parfommance drops dranaticalty . Mo matter bowr fast the propaganr may be it stlllast syin fumagh fle aviretims rage i mears fhe time +
talees the paopagitor to comgplete its tiede & directyproportioraltotle tne range searched. More fupertathy,the evcd reult is o lage st of disioit tine ragesto searl oo whidy ca degrade database
performance casaderdbly.

Amore gaem] qproach istobreds the Earth 1o aress fhat are teleperdat of the data beig colkcted. Asmple graoachistowse 1xl degree lbAmbians, whidy yields 64 200 smaller aess to seachan
mile bdaptable. Beonwe o bivs are gawery the lolog table canbe rased for swah data from ofher sensors, avd evenfor olber lands of data. Bdeed. aue adratage of a binvdg scheme i that &
cam be vxed for all types of data. wdymeans the dataprovide canhure a single spatial seardh mechavism for allits data. Both acomacy ad performance will suffer as a reank. It fhe tade-off may be
wath it i some cases

Tigure3 Badinadkusss 2 dinglficl ortitmaded o colndate fhe epuaioril o sings for adkit it pass over
fhe e ofi ing {catter) passes, The el fright}is  smgle, tine

4. orbive defined as Ll dagree boroes, acammcy is

'l:l\e nmind.isrdmmgve ofbaderads & fut e aosigs
Imorn bt becmsethey wenot
d\il\gvem e iwertorytasle will vanally be reqaied.

wobe Those
xed fhey com 't ofteny gt stored inthe ditabese. So.a

Surnmary

Lodoyp tibk methods provide reasomdady fast search ance fhe table parameters are defimed. mlodated. and stored i
fhe dadese. Hew saellies or sesons reque new pammsts stemes. Boly serdy pesd il acomcy me
determinedbythe e of fle ol bive ithetdls.

i prop etluods are the most acomrte means of s Howeyer, fhe seardy speed i i the
lenghof the time Dteryalof Tuterest. This penaly is paid teice, ance i udding fhe query, mdorce neeatngthe
seardy. The aeillary ephemeris dataisvige to each satellie s reguires frecuent vpdatig.

Backade arbit seardrg is fast ad acomate. However, & % redrided to sawsos wifl a coretant fiekd of view o
satellies 1 croular orbds . The mcllary ofbat parameters are wnigae to each saelbte and srsa, it only need be
obtaired me time . Aramacy depenck o the stabiliy of those parametess. The gossiygtines mast be addded to the
database

Trogont s paper we have asamed sigk ot granles. Eady of the methods desaibed reqaies some
adjertment for partial or mitiple oot granks—some more thenofies .

The choice of wividhmetd tose lngely deperds an fhepuopose of the systan . For fhe poposes of seard g
watonies of orbial Kot Scimce data we lighly recoumendbadetrads as faster, cheaper, avd more efficient

i i & 1k, : i ; & atha method. Moreover, fhe acod af baddrads Uﬂ:\ﬂ.i?ﬁ[ﬂ\r et e wih oibi ngator methods
For somplk, Thrile, Greedaed & octad fairky firnoth ad sasos aiboadpolrobiig Thuile frequatly. Thuile tatimes aduy.whidirenits in aquery for asigle Lo d Hiay. LCLB e Irep
dary's wreath of dotn Hee 12 e belom, A request for a yen s warthy of data over Thuile otk ek 1.3 690 disjoit tine T to search . Cbwiowsly, fhe problem is less etvee ot lower Liteles wihont e st et perforwmnce ises. We realio: s & maysis. Ruther tests reeclto be
mibers covemgeis lass fisuatt. But. &7 e at apoiitnearthe Rpator whers oo emge mary be anky torie dadly, a reepiest for ity ayea’s worh of data wonied tealt i a seardhom 730 disjoint time ravges dae.
----_-_ eerences
| Bl Sy B, Wi, Fomrmerle g Dioses Mt Neot ¥ ik, 1971
Sl St Pk 0 Sultin foe the Al f Goiapp LI A st Syt

Bgumel . A typical sakellite oxtik fhe Barth 14 fimes a day uulaiﬂualsus(mﬂﬂ see Thle om 10 of fhese adib .
for dats over Thileon Felmury 18, 2003 & duovan at fhe right
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Full Orbit — Lat/Lon bins
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Worldwide Reference System

‘WRS-2 Path / Row (Landsats 4, 5 and 7) and UTM Zones
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Nominal Orbit Spatial Extent
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Predict — Orbit Propagator




Predict SQL — Thule — one day

where (

('2003/02/18 01:23:03' between startDateTime and endDateTime) or
('2003/02/18 03:03:57" between startDateTime and endDateTime) or
('2003/02/18 04:44:34" between startDateTime and endDateTime) or
('2003/02/18 06:05:21" between startDateTime and endDateTime) or
('2003/02/18 07:46:32' between startDateTime and endDateTime) or
('2003/02/18 12:47:46' between startDateTime and endDateTime) or
('2003/02/18 14:10:32' between startDateTime and endDateTime) or
('2003/02/18 15:51:02' between startDateTime and endDateTime) or
('2003/02/18 17:11:31" between startDateTime and endDateTime) or
('2003/02/18 18:52:07' between startDateTime and endDateTime)

)
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Predict SQL — Thule — Two Weeks

where (

("2003/02/18 01:23:03' between startDateTime and endDateTime) or ('2003/02/18 03:03:57' between startDateTime and endDateTime) or ('2003/02/18 04:44:34' between startDateTime and endDateTime) or
("2003/02/18 06:05:21" between startDateTime and endDateTime) or ('2003/02/18 07:46:32' between startDateTime and endDateTime) or ('2003/02/18 12:47:46' between startDateTime and endDateTime) or
("2003/02/18 14:10:32' between startDateTime and endDateTime) or ('2003/02/18 15:51:02' between startDateTime and endDateTime) or ('2003/02/18 17:11:31' between startDateTime and endDateTime) or
("2003/02/18 18:52:07" between startDateTime and endDateTime) or ('2003/02/19 01:23:03' between startDateTime and endDateTime) or ('2003/02/19 03:03:57' between startDateTime and endDateTime) or
('2003/02/19 04:44:34' between startDateTime and endDateTime) or ('2003/02/19 06:05:21' between startDateTime and endDateTime) or ('2003/02/19 07:46:32' between startDateTime and endDateTime) or
("2003/02/18 12:47:46' between startDateTime and endDateTime) or ('2003/02/19 14:10:32' between startDateTime and endDateTime) or ('2003/02/19 15:51:02' between startDateTime and endDateTime) or
("2003/02/18 17:11:31" between startDateTime and endDateTime) or ('2003/02/19 18:52:07' between startDateTime and endDateTime) or ('2003/02/20 01:23:03' between startDateTime and endDateTime) or
("2003/02/20 03:03:57" between startDateTime and endDateTime) or ('2003/02/20 04:44:34' between startDateTime and endDateTime) or ('2003/02/20 06:05:21' between startDateTime and endDateTime) or
("2003/02/20 07:46:32' between startDateTime and endDateTime) or ('2003/02/20 12:47:46' between startDateTime and endDateTime) or ('2003/02/20 14:10:32' between startDateTime and endDateTime) or
("2003/02/20 15:51:02' between startDateTime and endDateTime) or ('2003/02/20 17:11:31' between startDateTime and endDateTime) or ('2003/02/20 18:52:07' between startDateTime and endDateTime) or
("2003/02/21 01:23:03" between startDateTime and endDateTime) or ('2003/02/21 03:03:57' between startDateTime and endDateTime) or ('2003/02/21 04:44:34' between startDateTime and endDateTime) or
('2003/02/21 06:05:21" between startDateTime and endDateTime) or ('2003/02/21 07:46:32' between startDateTime and endDateTime) or ('2003/02/21 12:47:46' between startDateTime and endDateTime) or
("2003/02/21 14:10:32' between startDateTime and endDateTime) or ('2003/02/21 15:51:02' between startDateTime and endDateTime) or ('2003/02/21 17:11:31' between startDateTime and endDateTime) or
('2003/02/21 18:52:07" between startDateTime and endDateTime) or ('2003/02/22 01:23:03' between startDateTime and endDateTime) or ('2003/02/22 03:03:57' between startDateTime and endDateTime) or
('2003/02/22 04:44:34' between startDateTime and endDateTime) or ('2003/02/22 06:05:21' between startDateTime and endDateTime) or ('2003/02/22 07:46:32' between startDateTime and endDateTime) or
("2003/02/22 12:47:46' between startDateTime and endDateTime) or ('2003/02/22 14:10:32' between startDateTime and endDateTime) or ('2003/02/22 15:51:02' between startDateTime and endDateTime) or
('2003/02/22 17:11:31" between startDateTime and endDateTime) or ('2003/02/22 18:52:07' between startDateTime and endDateTime) or ('2003/02/23 01:23:03' between startDateTime and endDateTime) or
("2003/02/23 03:03:57" between startDateTime and endDateTime) or ('2003/02/23 04:44:34' between startDateTime and endDateTime) or ('2003/02/23 06:05:21" between startDateTime and endDateTime) or
("2003/02/23 07:46:32' between startDateTime and endDateTime) or ('2003/02/23 12:47:46' between startDateTime and endDateTime) or ('2003/02/23 14:10:32' between startDateTime and endDateTime) or
("2003/02/23 15:51:02' between startDateTime and endDateTime) or ('2003/02/23 17:11:31' between startDateTime and endDateTime) or ('2003/02/23 18:52:07' between startDateTime and endDateTime) or
('2003/02/24 01:23:03" between startDateTime and endDateTime) or ('2003/02/24 03:03:57' between startDateTime and endDateTime) or ('2003/02/24 04:44:34' between startDateTime and endDateTime) or
('2003/02/24 06:05:21' between startDateTime and endDateTime) or ('2003/02/24 07:46:32' between startDateTime and endDateTime) or ('2003/02/24 12:47:46' between startDateTime and endDateTime) or
('2003/02/24 14:10:32' between startDateTime and endDateTime) or ('2003/02/24 15:51:02' between startDateTime and endDateTime) or ('2003/02/24 17:11:31' between startDateTime and endDateTime) or
('2003/02/24 18:52:07" between startDateTime and endDateTime) or ('2003/02/25 01:23:03' between startDateTime and endDateTime) or ('2003/02/25 03:03:57' between startDateTime and endDateTime) or
('2003/02/25 04:44:34' between startDateTime and endDateTime) or ('2003/02/25 06:05:21' between startDateTime and endDateTime) or ('2003/02/25 07:46:32' between startDateTime and endDateTime) or
(2003/02/25 12:47:46' between startDateTime and endDateTime) or ('2003/02/25 14:10:32' between startDateTime and endDateTime) or (2003/02/25 15:51:02' between startDateTime and endDateTime) or
('2003/02/25 17:11:31' between startDateTime and endDateTime) or ('2003/02/25 18:52:07' between startDateTime and endDateTime) or (2003/02/26 01:23:03' between startDateTime and endDateTime) or
(2003/02/26 03:03:57' between startDateTime and endDateTime) or ("2003/02/26 04:44:34' between startDateTime and endDateTime) or (2003/02/26 06:05:21' between startDateTime and endDateTime) or
('2003/02/26 07:46:32' between startDateTime and endDateTime) or ("2003/02/26 12:47:46' between startDateTime and endDateTime) or (2003/02/26 14:10:32' between startDateTime and endDateTime) or
('2003/02/26 15:51:02' between startDateTime and endDateTime) or ('2003/02/26 17:11:31' between startDateTime and endDateTime) or (2003/02/26 18:52:07' between startDateTime and endDateTime) or
('2003/02/27 01:23:03" between startDateTime and endDateTime) or ('2003/02/27 03:03:57' between startDateTime and endDateTime) or (2003/02/27 04:44:34' between startDateTime and endDateTime) or
('2003/02/27 06:05:21' between startDateTime and endDateTime) or ('2003/02/27 07:46:32' between startDateTime and endDateTime) or (2003/02/27 12:47:46' between startDateTime and endDateTime) or
('2003/02/27 14:10:32' between startDateTime and endDateTime) or ('2003/02/27 15:51:02' between startDateTime and endDateTime) or ('2003/02/27 17:11:31' between startDateTime and endDateTime) or
('2003/02/27 18:52:07"' between startDateTime and endDateTime) or ('2003/02/28 01:23:03' between startDateTime and endDateTime) or ('2003/02/28 03:03:57' between startDateTime and endDateTime) or
('2003/02/28 04:44:34' between startDateTime and endDateTime) or ('2003/02/28 06:05:21' between startDateTime and endDateTime) or (2003/02/28 07:46:32' between startDateTime and endDateTime) or
('2003/02/28 12:47:46' between startDateTime and endDateTime) or ('2003/02/28 14:10:32' between startDateTime and endDateTime) or (2003/02/28 15:51:02' between startDateTime and endDateTime) or
('2003/02/28 17:11:31' between startDateTime and endDateTime) or ('2003/02/28 18:52:07' between startDateTime and endDateTime) or (2003/03/01 01:23:03"' between startDateTime and endDateTime) or
('2003/03/01 03:03:57' between startDateTime and endDateTime) or ("2003/03/01 04:44:34' between startDateTime and endDateTime) or (2003/03/01 06:05:21' between startDateTime and endDateTime) or
('2003/03/01 07:46:32' between startDateTime and endDateTime) or ("2003/03/01 12:47:46' between startDateTime and endDateTime) or (2003/03/01 14:10:32' between startDateTime and endDateTime) or
('2003/03/01 15:51:02' between startDateTime and endDateTime) or ('2003/03/01 17:11:31' between startDateTime and endDateTime) or (2003/03/01 18:52:07' between startDateTime and endDateTime) or
('2003/03/02 01:23:03' between startDateTime and endDateTime) or ('2003/03/02 03:03:57' between startDateTime and endDateTime) or (2003/03/02 04:44:34' between startDateTime and endDateTime) or
('2003/03/02 06:05:21' between startDateTime and endDateTime) or ('2003/03/02 07:46:32' between startDateTime and endDateTime) or ('2003/03/02 12:47:46' between startDateTime and endDateTime) or
('2003/03/02 14:10:32' between startDateTime and endDateTime) or ('2003/03/02 15:51:02' between startDateTime and endDateTime) or ('2003/03/02 17:11:31' between startDateTime and endDateTime) or
('2003/03/02 18:52:07' between startDateTime and endDateTime) or ('2003/03/03 01:23:03' between startDateTime and endDateTime) or (2003/03/03 03:03:57' between startDateTime and endDateTime) or
(2003/03/03 04:44:34' between startDateTime and endDateTime) or ('2003/03/03 06:05:21' between startDateTime and endDateTime) or (2003/03/03 07:46:32' between startDateTime and endDateTime) or
(2003/03/03 12:47:46' between startDateTime and endDateTime) or ('2003/03/03 14:10:32' between startDateTime and endDateTime) or (2003/03/03 15:51:02' between startDateTime and endDateTime) or
('2003/03/03 17:11:31' between startDateTime and endDateTime) or ("2003/02/18 18:52:07' between startDateTime and endDateTime) )
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Backtrack (Ascending)
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Bactrack (Descending)
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Backtrack Parameters
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Backtrack SQL

select distinct file ID, start date, data set, ascending crossing
from inventory where data set like "AVHRR LAC" and
start date >= 19800101 and end date <= 20000218 and
( ( ((start_clat between 39.0 and 49.0) or

(end clat between 39.0 and 49.0) or

(start clat <39.0 and end clat > 49.0) ) and

( ascending crossing between -80.0 and -64.0) ) or

( (start clat between 131.0 and 141.0) or

(end clat between 131.0 and 141.0) or

(start clat <131.0 and end clat > 141.0) ) and
(ascending crossing between 88.0 and 106.0) ) ) )
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ECHO vs. ECS

Or
Backtrack vs. NOSE



ECHO using Backtrack: ECS using NOSE

Data: AMSR L2A Data: AMSR L2A
Period: 98.8 minutes Period 98.8 minutes
Inclination: 98.2 degrees Inclination: 98.2 degrees
Swath Width: 1445 km. Swath Width: 1600 km.

Tracks: 720 half orbits
Blocks: 18 per track

Because NOSE uses nominal orbits the swath width has to
be inflated so all the actual orbits represented by the
nominal orbit fit. Using a NOSE implementation of one
nominal orbit per degree means inflating the swath width
by at least one degree, or 110 km. In this case they were
actually inflated by 155 km.



Search:

Temporal: May 1, 2005 — May 25, 2005
Spatial: Lat {40, 65}, Lon {-80, -50}

Results:

ECHO: 130 granules
66 Ascending with crossings in {-77.64, -11.22}
64 Descending with crossings in {-118.57, -52.15}

ECS: 157 granules
80 Ascending with crossings in {-80.79, -5.04}
77 Descending with crossings in {-126.35, -49.07}

June, 2005 National Snow and Ice Data Center 22



Analysis:

Given the wider swath width of the NOSE scheme we would
expect NOSE to generate (155/1445) = 10.7% more results.

Instead we got (27/130) = 20.8% more results.

ECS/NOSE found 7 granules that ECHO/Backtrack “should” have
found. This test was rather preliminary and when we checked
ECHO we found the metadata for those 7 granules wasn’t in

ECHO.

The other 20 “extra” granules had crossings outside the range
returned by ECHO/Backtrack

A mereogontrolled test canofakeplace enee.ECHO 6.0 1s operational



ECHO/Backtrack Maximum ascending crossing at -11.22 degrees
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ECS/NOSE Maximum ascending crossing at -5.04 degrees
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ECHO/Backtrack Minimum ascending crossing at -77.64 degrees
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ECS/NOSE Minimum ascending crossing at —80.79 degrees
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ECHO/Backtrack Maximum descending crossing at -52.15 degrees
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ECS/NOSE Maximum descending crossing at -49.07 degrees
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ECHO/Backtrack Minimum descending crossing at -118.57 degrees
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ECS/NOSE Minimum descending crossing at -126.35 degrees
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